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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The clock characterized by to provide a receiving means receive the time information 
transmitted by the serial pulse train, a correction means correct display time of day based on the 
above-mentioned pulse train received by the above-mentioned receiving means, and the control 
means that drives a load in pulse the timing of not generating in this pulse train while the above- 
mentioned receiving means has received the above-mentioned pulse train. 

[Claim 2] It is the clock characterized by being the drive motor with which the above-mentioned 
load moves a time-of-day guide in claim 1 . 

[Claim 3] It is the clock characterized by the above-mentioned load being an alarm generating 
means in claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the clock which makes time-of-day correction etc. 

based on the received signal. 

[0002] 

[Description of the Prior Art] current and Japan — setting — the bottom of jurisdiction of the 
Ministry of Posts and Telecommunications — a long wave — the time code was superimposed on 
the standard wave and it has transmitted to it. This signal made for 1 minute one frame, and has 
sent out the time-of-day data to a part to the serial by the binary code from the accumulation days 
from January 1 at the time. 1 bit is made into a 1Hz rectangular pulse, weighting of "1" and "0" is 
expressed by setting pulse width to 500mS(s) and 800mS, respectively, and, specifically, 40kHz is 
further used as a subcarrier, using the pulse of 200mS(s) as a position marker. 
[0003] By the clock which makes time-of-day correction etc. with this signal, only fixed time 
amount supplies a power source to a receiving circuit from fixed time of day every day, and 
reception and time-of-day correction are made 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the above-mentioned thing made loads 
such as a drive motor of a time-of-day guide, and an alarm sound circuit of an alarm, drive while 
having received the signal, the noise etc. occurred with the drive of this load, it mixed in the input 
signal and it had the trouble that time-of-day correction could not be made correctly 
L0005J The purpose of this invention is offering the clock which can receive correctly and can 
perform time-of-day correction, also while the load is driving 
[0006] 

[Means for Solving the Problem] This invention has attained the above-mentioned purpose by 
establishing the control means which drives a load in the pulse timing of not generating in this pulse 
train, while the receiving means has received the time information transmitted by the serial pulse 
train. 

[0007] And as for the above-mentioned load, it is desirable that it is the drive motor which moves a 
time-of-day guide. 

[0008] Furthermore, it is good also considering the above-mentioned load as an alarm generating 

means. 

[0009] 

[Example] Hereafter, this invention is concretely explained based on one example shown in a 
drawing. 

[0010] the receiving circuit where 1 constitutes a receiving means in drawing 1 — it is — from an 
antenna, a tun.ng circuit, amplifier, etc. — becoming - jurisdiction-izing of the above-mentioned 
Ministry of Posts and Telecommunications — a long wave — the signal which superimposes the 
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time code (pulse train) on the standard wave is received. In addition, in this example, the time zone 
when a power source is supplied to a receiving circuit 1 is set as for [ of 0:59-1:06 ] 7 minutes 
every day. This time zone is set up by the switch opened and closed by hour hand 2a of a display 2, 
minute hand 2b, the cam (not shown) that is interlocked with second hand 2c and rotated, and this 
cam (not shown). A display 2 displays current time by hour hand 2a, minute hand 2b, and second 
hand 2c. 3 is a hour hand minute hand drive circuit, operates a drive motor 4 and moves hour hand 
2a and minute hand 2b. In addition, with a wheel train, hour hand 2a and minute hand 2b shall 
interlock, and shall be rotated. 5 is a second hand drive circuit, operates a drive motor 6 and moves 
second hand 2c. 7 is a detector circuit and performs corrugating of a signal which received in the 
receiving circuit 1. 8 is a demodulator circuit and restores to the signal by which corrugating was 
carried out in the detector circuit 7. 9 is a control circuit, consists of a CPU, ROM, RAM which 
stored the program which operates control circuit 9 the very thing, etc., and controls various kinds 
of actuation. In addition, a control circuit 9 constitutes a correction means to correct display time of 
day based on the signal which superimposes the time code received by the receiving circuit 1. and 
the control means which drives a load in the pulse timing of not generating in a time code when a 
receiving circuit 1 receives this signal. 10 is a time-of-day data store circuit, and it clocks the digit 
of a second by counting the 1 -second pulse outputted from a control circuit 9 while it memorizes at 
any time by two frames, the time code, i.e., the time-of-day data, by which consisted of a counter of 
RAM and 60 ** etc., and digital conversion was received and carried out. In addition, this second 
counter is reset by the reset signal outputted when a control circuit 9 detects the pulse for 200ms 
continuously twice. 11 is an oscillator circuit, consists of a crystal oscillator, a counting-down 
circuit, etc., and outputs a reference clock signal. 12 is a time needle sensor, consists of a photo 
interrupter etc. and detects the hole established in each gearing which is interlocked with hour hand 
2a of a display 2, and each minute hand 2b, and rotates. In addition, in this example, the above- 
mentioned hole is established in the location detected when 12:00 is displayed with hour hand 2a 
and minute hand 2b, respectively, and when 12:00 is displayed with hour hand 2a and minute hand 
2b, a detecting signal is generated. 13 is a second hand sensor, consists of a photo interrupter etc 
and detects the hole established in the gearing which is interlocked with second hand 2c of a display 
2, and rotates. In add.tion, in this example, the above-mentioned hole is established in the location 
detected when second hand 2c displays 0 second, and when second hand 2c displays 0 second a 
detecting signal is generated. 14 is a time-of-day counter, it consists of a time counter and a 
second counter, counts the driving signal of a time needle and the driving signal of the second hand 
which are outputted from a control circuit 9, respectively, and counts the display time of day of a 
display 2. In addition, when a detecting signal occurs from the time needle sensor 12 this time 
counter is reset, and when a detecting signal occurs from the second hand sensor 13, this second 
counter is reset. 15 is the alarm sound circuit which constitutes an alarm generating means, and if it 
consists of a loudspeaker etc. and becomes the time of day set up by the alarm switch opened and 
closed by the cam (not shown) which is interlocked with hour hand 2a of a display 2, and minute 
rnm i? T IS L rotated ' and this cam < not shown), it will generate an alarm. 16 is a counter 
LUU1 1 j Below, the t.me-of-day corrective action in a power up is explained with reference to 
draw.ng 2 . 3 and drawing 4 . In addition, in this example, if a power source is switched on. display 
time of day of an md.cat.ng equipment 2 is first made into criteria time of day. and what only the 
difference of this criteria time of day and the received time-of-day data carries out rapid-traverse 
£m ITl t.me-of-day guide, and corrects display time of day is used 

L001 2] First, the actuation which sets the display time of day of a display 2 to criteria time of day 
~ to as 12:00 In th,s example.) is explained with reference to drawing 2 . and 3 and 4 
L001 1 3j ,f a power.ng-on signal inputs into a control circuit 9 from Terminal A, a control circuit 9 will 
set the receiving ending flag in a control circuit 9 to 0 (step 2a), and will operate a receiving circuit 
1 making - a long waye - reception of the signal which superimposes the time code on the 
standard wave is started (step 2b). 
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[0014] And second hand 3c is moved at 0 second (step 2c). 

[0015] Actuation of this step 2c is concretely explained with reference to drawing 3 . 

[0016] A receiving circuit 1 outputs the received signal to a detector circuit 7, and a detector 

circuit 7 carries out corrugating of this signal to input. The pulse which restores to the signal by 

which corrugating was carried out in the detector circuit 7 in a demodulator circuit 8, makes 1 bit a 

1Hz rectangular pulse, sets weighting of "1" and "0" to pulse width 500mS and 800mS, and sets a 

position marker to 200mS(s), respectively is outputted to a control circuit 9 (step 3a) 

[0017] It judges whether the pulse width of the pulse to input is 200mS(s), or a control circuit 9 is 

500mS, or it is 800mS (steps 3b, 3c, and 3d). 

[0018] In addition, when the pulse width of the pulse to input is not contained above (i.e. when it is 
not 200mS(s), 500mS(s), or 800mS(s), either), a control circuit 9 returns to step 3a, without judging 
that reception was not performed correctly and incorporating data. 

[0019] When the pulse width of the pulse to input is 200mS(s), a control circuit 9 is judged to be a 
position marker, and the time-of-day data store circuit 10 is made to memorize position marker 
data (step 3e). When position marker data are continuously memorized for the first time at this time 
(i.e., when the pulse of 200mS(s) is detected twice for the first time continuously) the pulse 
inputted into a degree judges a control circuit 9 to be the head of one frame of a time code While 
making the time-of-day data store circuit 10 memorize the time-of-day data based on the time 
code which carries out clear [ of the time-of-day data memorized to the time-of-day data store 
circuit 10 until now ], and is received from a degree A reset signal is outputted to the second 
counter of the time-of-day data store circuit 10, and the count of a second is made to start again 
over 0 second for this second counter, in addition, in this example, in order to obtain exact time-of- 
day data, when the t.me-of-day data for three frames have passed every [ 1 ], it shall update while 
memorizing the t.me-of-day data by two frames in order of reception, and the newest frame shall be 
used as current time data when the time of day of each continuous frame has not passed every 
L 1 J, three time codes are received again. 

[0020] It judges whether the control circuit 9 received the time code for three frames after step 3e 
termination (step 3f). Namely, after judging whether that the pulse of 200mS(s) detects twice 
continuously arose 4 times and having not ended reception to accuracy by three frames That is 
when ,t has not arisen twice continuously that the continuous time of day of one frame has passed 
tor 1 minute, it carries out clear [ of the counter 16 ] (step 3g) 

[0021] After a control circuit 9 carries out clear [ of the counter 16 ] (step 3g). it outputs a rapid- 
traverse driving signal (in this example, it considers as a 35.7Hz driving signal.) to the second hand 
drive circuit 5, operates a drive motor 6, and moves second hand 2c by one pulse (step 3h) Since 
the second counter in the time- P f-day counter 14 counts a driving signal at this time, the display 
second of second hand I 2c is counted. In addition, in this example, second hand 2c is set up so that 
the hand may be moved for 1 second by rapid-traverse driving signal 1 pulse. And 1 is added to the 
counted value of a counter 16 (step 3i). 

[0022] | When a detecting signal does not occur from the second hand sensor 13 at this time unless 

ItZtt lfi A ,S J* u Cati ° n w , diSP ' ayS ° Sec ° nd (step 3j) that is - the cou "ted value of a 
counter 1 1 6 judges whether ,t is 28 (step 3k). and a control circuit 9 performs the actuation same 

sten s eP 3 h r T\l b ^ Wh6n * " n0t " 28 " In th,S example ' since the e *ecution time of 

th« thJ v ,S eqUa ' to .^ e * me a ™ unt which 0 "tP"ts a driving signal in step 3h mostly, it means 
that the time amount within 800mS extent had passed after that a counter 16 counts "28" detected 
the pulse of pulse width 200mS. aetectea 

[0023] If second hand 2c displays 0 second and the second hand sensor 13 generates a detection 
SS 3mf r 7 TT " Se V° " 28 " (St6P 3JX mOV6ment ° f S6COnd hand 2c will be stopped 

step 2c wi " be ended At this time - the second counter of the 

[0024] Even if a counter 16 is set to "28". when second hand 2c does not show 0 second (step 3k), 
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the width of face of the pulse inputted into the next like [ step 3a ] return and the above is 
detected. 

[0025] That is, rapid-traverse movement is carried out since there is time amount of 800mS(s) until 
the following pulse inputs when the time code for three frames is not received correctly and the 
pulse of 200mS(s) inputs [ pulse width ] until the counted value of a between [ these 800mS(s) (i.e., 
a counter) ] 16 counts "28", or until second hand 2c displays 0 second between them. Therefore, it 
will be generated when the pulse containing a time code has not inputted, and the noise generated 
by movement can also perform reception correctly. 

[0026] When the pulse width of the pulse to input is 500mS(s) (step 3c), a control circuit 9 makes 
the time-of-day data store circuit 10 memorize "1" (step 3n), carries out clear [ of the counter 16 ] 
(step 3p), and it performs the above rapid-traverse movements until second hand 2c displays 0 
second or a counter 16 counts "16." 

[0027] That is, rapid-traverse movement is carried out since there is time amount of 500mS(s) until 
the following pulse inputs when the time code for three frames is not received correctly and the 
pulse of 500mS(s) inputs [ pulse width ] until between [ 16 ] these 500mS(s) (i.e.. a counter) counts 
"16", or until second hand 2c displays 0 second between them. Therefore, it will be generated when 
the pulse has not inputted, and the noise generated by movement can also perform reception 
correctly. Hereafter, the same actuation as the above is performed. 

[0028] When the pulse width of the pulse to input is 800mS(s) (step 3d), a control circuit 9 makes 
the time-of-day data store circuit 10 memorize "0" (step 3q), carries out clear [ of the counter 16 ] 
(step 3r), and it performs the above rapid-traverse movements until a display 2 displays the time of 
forward or a counter 1 6 counts "4." 

[0029] That is, rapid-traverse movement is carried out since there is only time amount of 200mS(s) 
until the following pulse inputs when the time code for three frames is not received correctly and 
the pulse of 800mS(s) inputs [ pulse width ] until the counted value of a between [ this time amount 
(i.e., a counter) ] 1 6 counts "4", or until a display 2 displays the time of forward between them 
Therefore, it will be generated when the pulse has not inputted, and the noise generated by 
movement can also perform reception correctly. Hereafter, the same actuation as the above is 
performed. 

[0030] When three time codes are correctly received before second hand 2c displayed 0 second 
(step 3f), When the pulse whose pulse width is 200ms inputs into a control circuit 9 continuously 
twice and the time-of-day data of each frame have updated for every minute, that is a control 
circuit 9 While outputting a reset signal to the time-of-day data store circuit 10 and performing 
second adjustment, a receiving ending flag is set to "1", actuation of a receiving circuit (step 3s) 1 
rnno?i P 6d P ' and second hand 2c is set to 0 second with a rapid traverse (step 3u) 
[0031 J If second hand 2c displays 0 second (step 2c), next hour hand 2a and minute hand 2b will be 
moved, and 12:00 will be displayed (step 2d). 

[0032] Actuation of this step 2d is concretely explained with reference to drawing 4 

[0033] A control circuit 9 judges whether the receiving ending flag of them is "0" (step 4a) That is 

it judges whether the time code for three frames is received. 

[0034] When a receiving ending flag is "0", namely, when the time code for three frames is not 
received. [ whether the pulse width of the pulse which receives like the above (step 4b) and is 
inputted is 200mS(s). and ] Until it judges whether they are 500mS(s) or it is 800mS (steps 4c 4d 
and 4e). it performs the same actuation as the above and a counter 16 counts the predetermined' 
value according to the pulse width of the pulse which carried out the reception input A rapid- 
traverse driving signal is outputted to the hour hand minute hand drive circuit 3, a drive motor 4 is 
operated, and hour hand 2a and minute hand 2b are moved to the display position of 12 00 Since 
the tune counter of the time-of-day counter 14 counts a driving signal at this time, a time counter 
counts the display time of day of hour hand 2a and minute hand 2b. Hereafter, hour hand 2a and 
minute hand 2b are moved like the above. In addition, in this example, hour hand 2a and minute hand 
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2b are set up so that the hand may be moved by rapid-traverse driving signal 1 pulse for 1 minute. 
[0035] 1 2:00 is displayed with hour hand 2a and minute hand 2b (step 2d), and reception is 
continued until it receives the time code for three frames correctly as a receiving ending flag is 
"0" (step 2f). (step 2e) In addition, when a receiving ending flag is "1", step 2h mentioned later is 
performed. 

[0036] In step 2f, after exact reception of the time code for three frames is completed, a control 
circuit 9 sets a receiving ending flag to "1", and ends actuation of a receiving circuit 1 (step 2g). 
[0037] If a receiving ending flag is set to "1", a control circuit 9 will read the newest time-of-day 
data in two kinds of time-of-day data memorized in the time-of-day data store circuit 10 as current 
time data. It compares with the counted value of the time-of-day counter 14 which has counted the 
time information of a display 2. A rapid-traverse driving pulse is outputted to the hour hand minute 
hand drive circuit 3 so that the time of day read with hour hand 2a and minute hand 2b may be 
displayed. The time of day which was made to drive a drive motor 4 and was read with hour hand 2a 
and minute hand 2b is displayed. A rapid-traverse driving pulse is outputted to the second hand 
drive circuit 5 so that second hand 2c may display the counted value of the second counter of the 
time-of-day data store circuit 10, and the counted value of the second counter of the time-of-day 
data store circuit 10 is displayed on second hand 2c (step 2h). 

[0038] After **** is completed, a control circuit 9 moves hour hand 2a, minute hand 2b, and second 
hand 2c for every second, and displays current time on a display 2 (step 2i). 

[0039] And if the display time of day of a display 2 is set to 0:59-1 :06, with the switch (not shown) 
opened and closed by hour hand 2a, minute hand 2b, the cam (not shown) that is interlocked with 
second hand 2c and rotated, and this cam, a power source will be supplied to a receiving circuit 1 , 
and actuation after step 2a will be performed. 

[0040] Below, the actuation at the time of alarm generating is explained with reference to drawing 
5 . 

[0041] If the alarm signal which becomes alarm time of day and is outputted from a display 2 inputs 
into a control circuit 9, it will judge whether a control circuit 9 is under reception. 
[0042] In case of under reception, after detecting the width of face of a pulse like the above and 
memorizing data, while performing the predetermined count at the time 16 of un-generating [ of a 
pulse J, i.e., a counter, a control circuit 9 operates the alarm sound circuit 15, and performs alarm 
information. In addition, in this example, a counter 16 carries out the predetermined number count of 
the reference clock signal outputted from an oscillator circuit 1 1, and clocks the non-generating 
time amount of a pulse. Pulse width specifically counts 28 times, when the pulse of 200mS(s) has 
inputted, pulse width counts 16 times, when the pulse of 500mS(s) has inputted, and pulse width 
counts four times, when the pulse of 800mS(s) has inputted. 

[0043] That is, since actuation of the alarm sound circuit 1 5 is performed at the time of un- 
generating [ of the pulse of the time-of-day signal received like the above ], it will be generated 
when the pulse containing a time code has not inputted, and the noise generated with an alarm 
alarm sound can also perform reception correctly 
[0044] 

[Effect of the Invention] Since this invention moves a time-of-day guide to for example, the pulse 
timing of not generating, by establishing the control means which drives a load in the pulse timing of 
not generating in this pulse train while the receiving means has received the time information 
transmitted by the serial pulse train, moving a time-of-day guide, it is correctly receivable and can 
perform time-of-day correction. 

[0045] And since an alarm generating means is operated to the pulse timing of not generating 
carrying out alarm information, it can receive correctly and time-of-day correction can be 
performed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block circuit diagram having shown one example of this invention. 

[Drawing 2] The flow chart for explanation of drawing 1 of operation. 

[Drawing 3] The flow chart for explanation of drawing 1 of operation. 

[Drawing 4] The flow chart for explanation of drawing 1 of operation. 

[Drawing 5] The flow chart for explanation of drawing 1 of operation. 

[Description of Notations] 

1 Receiving Means 

4 Drive Motor 

6 Drive Motor 

9 Control Means, Correction Means 
15 Alarm Generating Means 

[Translation done.] 
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